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The Change of the Sign of the Constrnt of Hall SOV/20-125-7=17/55
in the.COrderiny of Atoms in an #lloy

A dingram shows the curves for the depeonidence of E, on B
. g0

for a sample of ¥i,”n of ordered ~vauping (n'v 1Y of tha

%

o -1
atomse In this ease, R is equal to -0.537.1 ?.cm/n.gnus&

The diagram contains also the similar curves fsr the sample
if the degree of the long-rangas order is lower than 1.

All tha curves plotted for such a treetment of the alloy
show n noticeable decreasc of e if B incresses. “. pesaes

through the value zero 2t tha temperaturess of lisuid
nitrogen and liquid helium: In the case of partiall:r
ordered states or of a mixture of ordered znd non-ordered
phases, EF nnd vy, Mz be determined according to the above-

mentioned formula. In ths way discussed in the present

paper, the shape of nll the curves shown in the diszram any
be qualitatively explained, There are ! fipure and
10 reoferences, 6 of which ars Soviet.
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The Change.of the 3ign of the Constant of Tsl1 0V /20L1723.0017 /57

in the ‘Ordering of Atoms in an Alloy

A5S0CIATICN:  Tnstitut fiziki metzllov fkedemii nouk 83358 {Instituie for
the Physics of Metnls of the Acadeny of Seienc.z T3737)
Fiziko-tekhnicheskiy institut ‘kodenii nnuk $33R {Thyoicerl-
tachnicnl Instituts of the fe-deay of Seicngez 700

3T CITTRD: January 22, 1959

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5

EAlS

X4.76 00 S/126/60/009/02/006/033
AUTHORS: Volkenshteyn, N.V. and Fedorov,58§?{E335

TITLE: Temperature Dependence of the Hall Effect/of Ni.Mn
' Alloy . 2

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2,
pp 187 - 194 (USSR)

ABSTRACT: Measurements of the Hall Effect were made for a nickel-
manganese alloy of an approximately stoichiometric
composition in the disordered state as well as in the
state with degrees of distant ordering, %n the temperature
range from room temperature down to 4.2 "K. The alloy

was produced in a high-vacuum high-frequency furnace from
nickel and manganese of 99.99% purity. The ingots were
homogenization anncaled at 1 000 °C for 6 hours and then
cut into rods; the rod from the central part was rolled
into strip from which 10 x 4 x 0.32 mm specimens were
prepatred. The experiments were made on 5 sSpecimens, heat-
treated as follows:

1) quenching from 800 °C; 2) quenching from 600 °c

3) quenching from 800 °C followed by soaking at 480 "C
for 10 hoursj &4) quenching from 800 °¢ followed by HV/

v
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Temperature Dependence of the Hall Effec%og%/E;SQn Alloy

soaking at 480 °c for 10 hours plus soaklng for 16 hours

at 460 °C and for 28 hours at 400 °C; 5) quenching from
800 °C followed by soaking for 10 hours at 480 °G, for

16 hours at 460 °C, for 28 hours at 400 °C and for 72 hours
at 350 °C. The measured results are given in the plots,
Figures 1-9. These show that at room temperature

specimen 1) behaves as a paramagnetic with a small positive

Hall constant Ro ¢+ Which remains positive right down to

the helium temperature (Figure 1). Specimen 2) was found

to have properties which are characteristic of ferromagnetics
(Figure 2) and a reduction of the temperature to the <
nitrogen temperature led to a change in sign of the Hall
constant which became negative; further reduction in the
temperature resulted in an increase in R leading to a
change in the sign of the entire effect. Comparison of
the plots Figures 1 and 2 indicates that the Hall effect
is very sensitive to the method of freezing the disordered
state, i.e. to the speed of cooling. It is probable that
in the case of slower cooling, even from a temperature
above the Kurnakov point, distant order ranges will appear
which are ferromagnetic at room temperature. Specimen 3)
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was quenched from a temperature below the Kunakov point and
had a certain equilibrium degree of distant crder

(Figure 3); transition into a partially ordered state
brought about a sharp change in the character of the

e, = £f(B) curves; the behaviour was a typically
ferromagnetic one. An increase in the long-range order
(specimens 4 and 5, Figures 4 and 5) resulted in a consid-
erable decrease of the spontaneous Hall constant Rs at

room temperature, whilst the ordinary Hall constant changed
only little. It can be concluded that appearance of
ferromagnetism during the process of ordering brings about
a sharp change in the shape of the ey = £f(B) curves.

The dearease in the RS with increasing degree of ordering

is apparently due to a sharp drop in the specific electric
resistance. In spite of the fact that there is no change
in the chemical composition of the alloy, tramsition from
the disorderedstate to the ordered state seems to change

completdy the behaviour of the substance (Figures 6 and\;Ly/
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whilst in the disorder state (Curve 1) RO and Ru

decrease with increasing temperature, both these values
increase with increasing temperature for all degrees

of ordering. The dependencies of Rs and Ro on the

heat-treatment temperature, i.e. on the state of ordering,
indicate that the ferromagnetic Hall constant Ra is

particularly sensitive to the transition from the disorder
to the ordered state and this manifests itself by a sharp
maximum at a temperature which approaches the beginning
of the ordering temperature. The maximum was observed

at all the temperatures and particularly at room
temperature, since at this temperature the transition
occurs from the paramagnetic state into the strongly
ferromagnetic state. The spontaneous Hall constant Rs '

as well as the ordinar& Hall constant Ro change strongly
Card4/s as a result of ordering of the N13Mn alloy. The
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temperature dependence of Ro in ferromagnetics

differs greatly from that pertaining to non-ferromagnetics.,
It was found that the spontaneous Hall constant Rs and

the ordinary Hall constant Ro of the alloy in the

disordered state depend strongly on the method of fixing.
this state. Both constants are interrelated and change
as a result of ordering of the alloy. During ordering

RQ) changes sign; as regards the temperature d ependence

it differs from the Hall constant of non-ferromagnetic
metals. There are 9 figures, 1 table and 17 references,
2 of which are German, 1 Scandinavian, 5 English and

9 Soviet.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Metal Physics of the Ac.Sc., USSR)

SUBMITTED: September 29, 1959
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SIRNOV, Anatolly Filippovich, doktor tekhn., nauk, prof,; ALEKSANDROV,
Anatoliy Vasil'yevich, kand, tekhn, nauk, dots,; MONAKHOV,
Nikolay Ivanovich, kand, teklm, nauk, dots,; PARFENOV, Dionisiy
Fedorovich, dota.; SKRYABIN, Aleksandr Ivemovich, kand, tekhn.,nauk,
dots.; FEDORKOV, Georgly Vasil'yevich, kand. tekhn. nauk, dots.;
KHOLCHEV, Vasilly Vasil'yevich, kand. tekhn. nauk, dots.; DARKOV,A.V.,
prof., retsenzent; STARSHINOV, K.K., kand. tekim.nauk, retsenzent;
BURCHAK, G.P., kand., tekhn.nauk, red.; VERINA, G.P., tekhn, red.

[Strength of materials] Soprotivlenie materialov, Moskva, Vses,

1zdatel' sko-poligr.ob"edinenie M-va putei soobshcheniia, 1961, 591 p.
(MIRA 14:12)

l. Chlen~korrespondent Akademii Stroitellstva i Arkhitektury SSSR

(for Smirnov).

(Strength of materials)
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VOLKENSHTEYN, N,V.; FEDOROVs G.V.; SHIRDKOVSKIY, V.P.

Anisotropy of the Hall effect in ferromagnetic materials, Fiz,
met, i metalloved, 11 no, 1:152-154 Ja '6l. (MIRA 1412)

1. Institut fiziki metallov AN SSSR,
(Ferromagnetic materials) (Hali effect)
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AUTHORS : Palatnik, L.5., Eglokaueeieliwrand Ravlik, A.G,

TITLE:s Electron~-Diffraction Investigation of Iron-Carbon
Alloys of Varying Composition Prepared by the Use of
Electron Bombardment

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.ll, No.2,
pp.236-239

TEXT: The authors have developed a method for preparing Fe-C
alloys of varying composition by evaporation under the influence

of electron bombardment, Thin films can be obtained for electron-
diffraction study. In preparing their specimen of varying
composition both simultaneous and successive condensation of iron ‘\
and carbon were used, To evaporate carbon a pure carbon specimen
was made the anode and a tungsten spiral the cathode, a constant
accelerating field being produced with the aid of a 3.6 kV, 500 W
transformer and a rectifier in a bridge circutt, A feature of the
circuit ias the provision of an electroni: rolay which switches off
the high voltage if the anode current rises beyond the permissible
value through the occurrence of a gas discharge (either in carbon
vapour or gases evolved from the carbon)., The circuit provides a
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carbon evaporation rate of 150 mg/hour with a 0,15 cm> specimen and
400 w, Iron evaporation was obtained using a conical tungsten ‘
heater coated with alundum, For deposition, single crystals of
rock-salt or rock-salt condensed on glass wesre used, a special
heater being provided by which the temperature could be raised
quickly to 400°C, The electron-diffraction investigation of

the iron-carbon alloy prepared in this way was effected in a type
3M-3 (EM-3) electron microscope with a diffraction attactiment,

The error in inter-planar distance determinations did not exceed
0.02 k. It was found that simultaneous condensation of iron and
carbon on cold surfaces givss a mixture of ferrite with "amorphous"
carbon (or a finely dispersed carbon-rich phase), By condensation
on to a surface at about 200°C, ferrite and cementite are formed
whose diffraction lines are very diffuse:; clear and intense
interference rings of these components are obtained when the
surface is at 250 to 400°C. The carbon lines became more intense
with increasing carbon content (its concentration can be found by
electron-diffraction phase analysis). With successive
condensation on to a surface at about 100°C, the pattern shows
iron rings and a halo for 'amorphous'" carbon; at 250°C and over,

Card 2/8
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ferrite and cementite are present, On cementite electron
diffraction patterns the lines (002), (111), (020) and (221) were
found, These are generally absent from X-ray patterns (Ref,3).
When thin layers of carbon and iron were deposited successively on
to a surface at 250°C, a hexagonal structure with closest packing
was found with = 2,75 and ¢ = 4,36 A (lines (100), (002),
(101), (102), (110), (103), (112), (203), (120), (121) were seen).
Annealing at 600°C produces cementite, Some indications of such
a phase have beon obtained, e.g. by K.,H.Jack (Ref.8: J.Iron and
Steel Inst., 1951, 169, 1, 26), L.J.E ,Hofer, E.M.Cohn and
W.C.Peebles (Ref.9: J,Amer Chem., Soc., 1049,77,1,189) and others
{Ref .7 and 10). In further experiments, a 50% nickel-iron alloy
was used in place of iron, The Fe-Ni-C alloy deposited on a
single-crystal surface at about 400°C showed a gamma phase with a
lattice period of 3.62 K corresponding to about 2% C, The authors
point out that the method developed can be used to prepare carbon-
containing binary and multicomponent alloys and study their various
non-equilibriuvm states, There are 5 figures and 10 references:

7 Soviet and 3 non-Soviet.

Cord 3K Wlu 2250l Dot i V'l o
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AUTHORS : Palatnik, L.S., Fedorov, G.V. and Il1'inskiy, A.I.

b i

TITLE: Substructure and Microhardness of Vacuum Conden-
sataa of Coppsr

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961,
Vol. 11. NO.»S, PpD. 815 -'816

TEXT: The physical properties of thin metallic layers
produced by evaporation in vacuum is of great interest,
particularly the relation between the atructure and the
properties of condensates of various metals. In this note
gome results are described of investigations of the sub-
structure and the microhardneas of condensated copper films
produced from copper of an 1n1t$91 purity of 99.995%.
Evaporation was in vacuum of 10 mm Hg at a rate of

6-8 mg/min, using as a basis sheet copper, the temperature
of which was maintained constant during the sxperiment.
The microhardness of films 40 + 5 u was measured by means

Card 1/6€
5

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5

G E0E 2

27963

$/126/61/011/005/015/015
Substructure and Microhardness..E073/E335

of a N™M1-7Z (PMr-3) instrument with automatic load

application, described in earlier work of twgc of the

authors and V.M. Kosevich (Ref. 3 ~ Zavodskaya laboratoriya,

1958, 6, 756). The substructure of the films was investi-

gated by means of ionisation apparatus VY. _-ZJW (URS-501) !
with Cuka-radiation: type II distortions and block X ‘

mosaics were evaluated on the basis of the width of the
interference lines. PFurthermore, the dislocation density

was evaluated; the upper limit of the dislocation densities
was evaluated directly from the widening of the interferencs
lines and the lower limit from the sizs of the mosaic blocks.
The results are given in a graph and in the following table:
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Basa tmgeratura, _ 11 2
c Dislocation denstty £° . 107, on
) -
Vhop ubcttom
4o 3s i3
180 2.8 1.2
300 Qo7 0.2 "

—~— -

The maximum dislocation densitizy, 1.3 1 7.8 x :ﬂ.oj”“2 v-.m”z

PR ~

are higher by one order of magnituds than thoi: det ermized by

Jo Williamson acd R. Smallmen (Raf. 5 - Preblemy sciremann:y
fiziki. Vol. 9, 1957, po 95) by X .rsv mathcds for ma25ifas metal
Bubjecsred to very high piasti: deformavion ot low femperaturss, ‘><
The results areé An good agresment with thoss of G.A, Bsaser

and D.W.LPashly (Ruf. 6 - Inst. Metalaz. i959. 87. 12, 449),

who determianed the disiccation derairy 1m -~cadivssd sslver
Card 3/§
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films of 1 000 ~ 3 000 A thick (10°0 . 100%™ .2 %), Ths nigh
microhardners of the filme 1nv¢st§gaiod by the suthors ¢f this
paper (maximum of about 300 kg/mm ¥ whtrmivat+X tc the largs
number of disloiations and cther disturban-:a of the Tagulsr
erystal struiture which are untfiemly dast<ibotad vbrougboat

the volums. The wtrength of ths tilms wa2 3 3 timss us higk

as for mesaive vopper in the annealed #taty.  If the

temperature ¢f the ba#s is increased to 50 "L, the mizzoherdness °
of the condented film decreases to valuwy that sra sharacteristis
for aunsaled «opper (H; “ 40 ~ %5 kg/mm ', Tbis 1s probably

due tc an increas: in the mobilTty of the stoms of the
condansing metai which tokes placs a8 u rezult of in:re&iiny
the temperature of ths base and leads tc & deczesse in ths
density of the defsits of the c¢rystal lattive and thus to a
decreass in the microhardness. It can ba ssen from the graph
that the increass in the microhardunsys of the :ondenzats on
reducing the base tempsrature is a:companied by a zefining of

the mgsaic blccks and this is in agreement with modern visws
Card 4/4
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"that hardéning§of the.pure metals is caused by refining of the-

. mosaic blocks. With increasing temperature of the base the -
- type IIX miérostressgg.arg reduced. Copper ‘films form with a-.base
teuporature of 180 "C for only insignificant micro-distortions,

lin/a = 0.5 x 102 |, and these decrease still further with
increasing temperatyre. However, the microhardness of a condens-
ate 8rodﬂced in the case of a temperature of the base of

180 “C is over four times higher then the microlmrgnoss of f£ilms
produced in the case of a base temperature of 4350 °C

('Hu':a 270 lcg/mm?‘ and 60 lcg/mmz."ro_spectively). {Abstractor's

note: "Ic'g/cmz" is obviously a printing error]. It is pointed
out that for thegiven mechanism of hardening of copper, the
type II stresses arc apparently not a characteristic of the
substructure, which is necessary for conserving the hardencd
state. There are 1.figure, 1 table and 8 references: ’
7 Soviet and 1 non-~Soviet{ English - see tgxt).
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\g, 8100 B104/B1J2
AUTHORS! Volkenshteyn, N. V., and Fedorov, G. V.
TITLE: Temperature dependence of electrical conductivity and of the

Hall effect of metallic gadolinium

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, V. 25,
no. 11, 1961, 1379 - 1382

TEXT: Gadolinium belongs to the transition elements with incomplete 4f

shell. Due to this shell structure, exchange jnteraction differs from that

in ferromagnetic 3d transition elements. The temperature dependence of the

Hall coefficient, Ra’ in the paramagnetic region differs from that in the X

ferfomagnetic one (Fig. 1). The empirical relations R, = 3(6’5 - 62;) (1)

and Ag = 0 + bag (2) are given. o’s denotes the Spontaneousc’magn'gtizatim
T o
at 0°K; 6’s is the spontaneous magnetization at temperature T,/§ is the
Uy

drop in resistivity cf the ferrpqlagnetic below the Curie point. It is shown
Card 1/3
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that the linear relationship between R and Ag which follows from (1),
actually exists in the temperature range of 78 - 270°K, and, thus, (1) 1s
valid at low temperatures. The maximum in the temperature dependence of
the ordinary Hall coefficient, Ro, is ascribed to a para-process in the

saturation range. Ro .n ferromagnetics differs from the Hall coefficient

in non-ferromagnetic ‘mitala. The temperature dependence of Ry is the sane

for Gd and Ni;  however, the maximum of R, in Gd is higher than that in §i

by a factor of 20. The conclusion is drawn from the foregoing that the .
particular character of the electron shell of gadolinium, while not chang-
ing the charaecter of the temperature dependence of R, does change the
degree of dependence. It follows that the extraordinary Hall effect is
determined only by the inner effective field und that its temperature
dependence is related to that of the inner effective field which is deter-
mined by spontaneous magnetization. The abnormally high value of Rs and

the unusual spin-orbit interaction do not contradict general concepts.
There are 5 figures and 1% references: 9 Soviet and 4 non-Soviet. The
three references to English-language publications read as follows:

Card 2/3

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5

50076
S/048/61/025/011/015/031 -
Temperature devendence of... B104/B102 S

Allison ¥. ., TPugh L. M., Fhys. Rev., 102, 1281 (1956); Karplus R.,
Luttinger J. M., Phys. Rev., 99, 1154 (1954); Luttinger J. M., ‘Phys. Rev.,
112, 739 (1959).

ASSOCTATION: Institut Ciziki metallov Akademii nauk SSSR - (Institute of
Physics of Metals of the Academy of Sciences USSR)

Fig. 1. Temperature dependence of Hall coefficients Rs and Ro in Gd.

Y
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Temperature dependence of the Hall effect in pure ferromagnetics.
Zhur. eksp. i teor. fiz. 38 no.l:64-68 Jan '60. (MIRA 14:9)

1. Institut fiziki metél}ov Akademii nauk SSSR.
(Hall effect) =t{Magn¥tic materials)
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E039/E135 _
G.V., and Fedorenko, A1

lloys for samples of

L

-, AUTHORS:  palatnik, L.S., Fedorols
50" TITLES X-ray examination of Zn—Sb a
‘ - variable composition L
metalloyedeniye. v.13, no.3s 1962,

PERIODICAL:-FiziRa metallov i
426-431

3% ffTEng" o According to th

e literature there are three chemical Py

' compounds in the zZn—Sb system, namelys ZnSb, Zn4Sb3 and o o
- Zn3S5b2. .only ZnSb is stable at room temperature. The others are N
unstable at temperatures 1ess than 200 oc and have somxe high. o

/ temperature modifications. When alloys are condensed in vacuo it |
o j is possible to f£ix non-equilibrium and metastable conditions in B
the .alloy. This is because of the high rate of cooling on S e
L condensation. Experiments were performed to investigate the ;
{7~ stable and metastable compounds in condensed zn—Sb for differgnt'; i
temperatures at the condenser surface and for different T
annealing temperatures. For condensation at 45-95 °C the alloy

forms a crystalline phase - Zn: 1 Zn35b2 and an amorphous

S .
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X-ray examination of Zn—Sh alloys,,. 303973135

(super-cooled liquid) solution of Sb~=Zn, At 95-125 o¢
crystalline modification compounds ¥ . zp Sby and y Zn,Sbs are
formed, 1In the range 125-150 o¢C the stable Zn—Sb compound :
is formed ang the metastable modifications B~ Zn4Sbs and

= ZniSby, A detaileda investigation at temperaturesa higher

evaporation of zn, 1t is shown that at the low temperatures or .;.154
condensation more of the high temperature Phase is fixeq in the !
sample, This ig extremely important in the study of metastable
structure ip alloys, fThe annealing of samples of zn—Sb with R
variable Composition at about 300 o¢ followed by slow cooling - :
destroys the metastable phase and the stable Compound 2ZnSb forms,
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L 12480-63 BWP(q) /[BWT(a)/BDS  AFFIC/ASD  JD/HW-2 .
| $/185/63/008/003/002/009 b
AUTHOR ¢ Volkenshteyn, N. V., Galoshina,-E. V., Turchinskaya, M. 1., Fedorov,
G. V. and Tsilovkin, fu. N.. , . , S
TITLE: 'Hggfact of orderingfﬁn electrical magnetic, galvanomagnetic and
thermal propertie of isMn alloy )
M ""'fv" "

PERIODICAL:  Ukraina'kyy Fizthnyy Zhurnal, v, 8, no. 3, 1963, 306-312,

TEXT: The article investigated the elactrical conductivity, magnetization,
Hall effect and heat capacity of alloys near the stoichiometric compogition

NijMn over a wide range of temperatures down to 1,50 K both in disordered and in
states with varying degrees of long-range order. The data which were obtained
show that the disordered state and the initial stages of ordering where short
range order appears are very complex for Ni Mn alloy. The temperature dependence
of electrical conductivity was investigated near the Curie point. Magnetization
meagsurements were made on single crystals. The Hall emf for ordered state

of this alloy as a function of induction has normal character for ferromagnetic
materials, The article containg 7 figures and a 6 item bibliography.

ASSOCIATION: Institut Fiziki metallov AN SSSR (Institute of Metal Physics of the .
‘ Academy of Sciences of the USSR, Sverdlovsk) :

oY)
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.LJ.Z(&H::T_ M(l)/wu(k)/m( )/ 8/056/63/044/003/008/053
EWT(m)fBDS/ERC(1)- Amc/nsvlesu-alm(c) Pe-4/Pad  AT/JD/HW 7/

AUTHOR: Inlk_g shteyn, N, V. and Fedorov, G. V. 74
2
TITLE:s Tompe) 1ture dependerice of the glg_gjx_tg_,gndmunx and
Hall o ifect of dysprosium and erbiym “1
T .
28 PERIODICALs  Zhurne eksperimontal'noyi teoretioheslaoy fiziki, v. 44, no. 3, _ e

1565,")125-851 , |
. " A A )

B - TEXT: The farromsgnn.ic met81 Fe, 31, and _Co-and the rare earth netal Gd Y howed

: anomalously high velu 8 for the Hall eaf. The suthors decided to investigaie the

problem in the reglor of transitions from the paramagnetic to the entiferrozagnetic

phese end vice versa « f the rare earth metals Dy and Er for which the magnetic

structure is known fr 1 neutronographic data. The specific electric resistance Col
end Hall emf in Dy en' Er are messured ir the temperature range from 4.2 to 350K, ;o
The transitlon from pt omegnetic to entiferromsmmetic phase csn essily be discernsd ;
on the %(T) curves fc. Dy and Er. An investigation of' the specific Hsell enf for
Dy revesled that extre: sl values of the effect correspond to transitions from a
paremagnetic to antife: romagnetic phase and from an antiferromsgnetic to

Card—1/2
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' -
Temperatura.. dependence « ' the electric...

ferroms metic ohese. Or y onoe maximum of the emf is observed in Er during

transition-£ F":’k‘hﬁ&—aﬂt i erromagnetic-to—the ferromsgnetic phase. -The Ma
“effect - in"t '
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" ACCESSTON NR: AP4023404 ' " 8/0048/64/028/003/0540/0544

’

T . , I _ '
"+ AUTHOR: Volkenshteyn, N.V.; Fedorov, G.V,; Startsev, V.Ye. °
. i ;

. TITLE; Effect of ‘nagnet;i_'j:“ order on the electric and galvanomagnetic _propertiés of -
the rare earth metals [E'(port, Symposium on Ferromagnetism and Ferroalectricity ’
_hold in Leningrad 30 May:'to § June 19637 C o

- SOURCE: AN 8SSR.. Izvestija, Seriya fizicheskaya, v.328, no.3, 1944, 540-544
- ' TOPIC TAGS: rare earths)’

resistivity, Hall effect, rare earth resistivity, rare
‘earth Hall effect ) : :

... ABSTRACT: The authors [aint out that it would be desirable to measure the electri-
cal conductivity and ‘th{liﬂnn coefficient on the same pure samples of all the rare

earths over a wide tempuature range. (down to liquid helium temperatures) under uni-
' form conditions, and th¢;: assert that thoy have done this. /[Abstracter's note: No i
- pxperimental details are given, nor any dosoription of the techniques employed./ l.—-

i Phe interest in measuvemiits of this sort arises from the fact that, although the .

_rare earths all have the:jame valence electron structure, the electric and galvano-.

- ' magnetic properties vary-‘.;;{grently,tron one to another. Some of the results of )the
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.. ACCESSION NR: AP4023404 '

| measurements are’ discussqill in the present paper. With respect to temperature deopen~;

/i dence of resistivity, thc rare earths divide themselves into two groups. In La,Ce,
‘ ,';{! Pr,Nd and Yb there 15 no ‘Yegion in which the resistivity is a.linear function of

‘ -”, temperature. The curve fo.' Nd is given; it is smooth and concave to the tenpemture

..+ axis. In Sm,Gd,Tb,Dy,Ho ,Bz and Tu the resistivity depends linearly on temperature

"' throughout the pnramagnetim region, and the curve has a sharp bend at the paramag=~ :
,netic-nntiterromagnotio trisition point. The behavior of Eu (curve given) is very -
: peculiar: there is no linea!' region. (up to 3009K), and the peculiarity at the tran-’ 3 ".— kX
‘ sition point is very marked * there being even a small region in which the resistivi=" -
: ‘ty decreases with 1ncreasim temperature. This behavior is tentatively ascribed to ' o
changes in the conditions o. scattering and in the energy spectrum of the curreat b
carriers. The Hall emf in ll\ the rare earths is proportional to the induction E S
' ,ff throughout the paramagnetic i1nd antiferromagnetic regions. In some of the metals -+~ ;. i
-7 “the current carriers are hole\, ‘and- in others they are electrons, The number of car~
--.; riers per atom varies. widely,: from 0.17 (hcles) 4 Eu to 3.8 (electrons) in Lu. Tho
.- behavior of the Hall emf in ﬂn tcrrous'ne\:zo region is very complex, Orig.art has; L
7 ﬁguru and 1 tlblo. Ce (

. o——a.
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PALATNIK, L.S.; FEDOROV, G.V.; BOGATOV, P.N.

Proceases of vaporization and volume condensation of alloys., Dokl. AN
SSSR 158 no.31586-589 S '64. (MIRA 17:110)

1. Khar'kovskiy politekhnicheskiy institut im, V.I,lenina. Predstavleno
akademikom S.A,Vekshinskim,
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g Loom3s:6e EWP(e)/EWT(m)/EWP(k)ZEHP(t)/EHP(z)/Ewp(b) 1JP(c) D
B | accessioN NR: wpsozzss " UR/0181/65/007/000/26uB/2658 | |

Fedoirov, G« V.3 Bogatov P; Ne o~

AUTHOR: Palatnik Le Sa}
: w5 7y, 5

[T
TITLE: Some characteristics of volume condensation of metals and alloys

>

SOUR£B: Fizika tverdogo tela,4v. 7, no. 9, 1965, 26u8-2654

er me al-productlon.'lead. antimony, bis uth,
: . % » ~

f . .
ABSTRACT: -~ When matal ia vaporized in a high vacuum where the mean free path is
vacuum equipment, metal vapor condenses in a

greater than the dimenaions of the , ,
solid film on the walls. The mean free path of the metal atoms can be reduced by ¢
increasing the density of the residual gas. The metal atoms then gradually lose :
their excess energy through collisions with atoms of inert gas, and are thrown into
jciently concentrated, volume conden- :
{onally fine metal powder. The process of i

Brownian movement, When these atoms are suff
be divided into two stages: 1) the forma-

sation takes place, forming an except
tion; 2) growth of these nuclei in the super-

vapor condensation

TOPIC TAGS: .

volume condensation of metal vapor may

tion of nucleating centers for condensa

saturated vapor. The gecond stage of the volume condensation process is quite i
gimilar to surface condensation of metals, therefore it may be assumed that the Johd
general characteristics of metal condensation on a substrate are also true in vol- % %

lead M8 e
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i
| %:: '
| ume concantration. The authors study scme of the characteristics of volume con- Lo ’ N

‘densation of pure metals and alloys {n an inert gas atmosphere (argon). Volume _
"1 condensation of lead ghowed a variation in the shape and size of the particles with
e “temperaturet"fwhen~thaAcondensatiqnwtemperatureﬂgas_apgg,ﬁthe particles are well- '
defined faceted crystals with dimensions of 200-300 K. At 140°C, there is amik= T T .
ture of faceted and spherical particles with sizes of 0.1-0.2 u. At 240°C, the par- - B
ticles are only spherical and measure 0.3-0.5 y. X-ray analysis shows that the ! y
particles are single crystals at 80° and polycrystalline above 80°. This change in .
the structure and shape of the particles is explained by a change in the condensa-i -
tion mechanism. The two condensation mechanisms are: vapor + crystal; and vapor |
+ 1iquid (+ crystal). Antimony begins to vaporize at a temperature 100-150°C be- | B
. low the melting point. The particles are chombic in form and their dimensions in-| ; T
S | crease gharply with temperature. These particles are single crystals which indi- ' '
' cates that only the first condensation mechanism (vapor+ crystal) operates in the !
case of antimony. Apparently the triple point lies at a very high vapor pressure, :
which was not reached in these experiments, Volume condensation of Pb-Sb alloys
gives a mechanical mixture of particles of the components. Condensation of a Bi- |
-Sb alloy gives two types of particles. Some particles are a solid golution of |

[ | otimony in bismuth while others are a golid solution of bismuth in antimony. A ' -

| Card_2/3
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| similar situation was observed in the Pb-Bi system. A theoretical explanatlon is v

given for the experimental data. orig. art, has: 7 figures.
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'L 5M01-66  EWT(1)/EWT(m)/ENP t)/iap(b) LsP(e) ID/IC | .
ACC NR: APSO27096 . SOURCE CODE: ua/a18115510071011/3213/321-{3
AUTHOR: Volkenshteyn, N, V.5 F ‘ s
« S XY ‘ r

oRG: Institute of Physics of Wetals, AN SSSR, Svardlovak (Institut fiziki metal~
~lov AN SSSR) o » g ‘{‘f '
TITLE: The Hall effect in ne jym{um and smrim-
AR :u_w,?;'\,?n’f? . s 7

SOURCE: Fizika tverdogo tela, v. 7; no. 11, 1965, 3213-3217

TOPIC TAGS: samarium, neodynium, lanthanide series, Hall effect

ABSTRACT: Data are given from measurements of the Hall effect in neodymium and
samarium of ~99.9% purity At temperatures from 2.4 to 350°K. The Hall effect in
Nd is positive throughout] this temperature interval. The specific Hall eaf is a
iinear function of induction in the Nd specimen above 20.4°K. Curves for eH(B)

have a poorly defined {nflection at 20.4%K which shovs up mors clearly when the
temperature is reduced, The cB(B) curves for 4.2 and 2.4°K show two inflections:

one at “6-7 kilogauss corresponding to the critical range of the magnetic field
which destroys antiferromagneticm, and a gecond at ~18-20 kilogauss due to ferro-

. Card 1/2
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magnetic saturation. The Hall emf in Nd is only slightly dependent on temperature

in the 100-300°K range. There is a noticeable inflection at ~60-70°K although no ™ : -
change is observed in tha magnetic structure of the specimen. As the temperature |
approaches the Néel point, oy increases sharply and then diminishes at lower tem-

peratures, Hewever, the maximum ey is not at the Nédel point but at 7-8°K, i. e,,

at the temperature for interchange of magnetic planes. The Hall effect is nega-
tive at high temperatures in Sm, changing sign at ~170°K, Contrary to other lan-
thanons, the Hall effect in Sm is considerably dependent on temperature. in the

paramagnetic region. Hall emf in this element is a linear function of induction
with only a slight inflection in the e,(B) curve at 4.2°K., The maximum effective

Hall cozfficient in Sm is reached at a temperature of v17°K, i.e., somewhat higher °
than the Néel point. These results are compared with the fiald and temperature re-
lationships of the Hall effect in the heavy lanthanons. It is concluded that the
field and temperature singularities with respect to the Hall effect in lanthanons

is due to the unusual magnetic structure of these elements. Recommendation is made
for a study of anisotropy in the Hall effect in lanthanon gingle stals. Orig.
art. has: 5 figures, 14

S%BY CODE: ss/ SUBM DATE: ' 03May65/ ORIG REF: 005/ OTH REF? 010
A o .
,Curd_2/2. ' '
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AUTHOR: _Volkenshteyn, N, V,; Fedorov, G, V.. RS
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ORG: Institute for the Pbysics of Metals AN SSSR (Institut fizikfs-;- e
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el A
TITLE: The Hall effect in terbium and thulium ”

SOURCES  FAotiln. mngna o 2 oo ¥ AR
SOURVCE:V Fizika metallov 1 metallovedeniye, Vv, 20, no, l, 1965, 508-511
,,"}-,?,O?,IG__,',I'AGS}j,»ﬂﬂl,.,#i‘@qt_’ tprbi_um thulium, rsre esrth metel - - - - | - .

ABSTRACT: The article is a continuation of previous work by the -
authors on the Hall effect in rare -earth metals, Measurements were -
made 13 the temperature interval from ls2 to 350°K for terbium and 4.2
to 294°K for thulium, The apontaneous, Ry, and conventional effective,
. Ro#, Hall coeffiocients were calculated for terbium in the ferromagnetio
e region, by methods desoribed in a previous article. In the paremagne=
: tic region, R! and the usual Hall coefficient, R,, were calculated
from the rela.gionahip R = Ry + RIZ, where Z = |y 7t C/(T -Od b c), —
R% = 0./B; this was done graphically in the region whers this rela- I
tgonabfp. gives a atraight line. R; and R, for thulium in the parae o
magnetic reglon were calculated in-the saSe wi ¥y» The terbium had a —
purity of 99.9% and a ratio fa00°k /Py.206 /8.8 « The experimental
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R} dgta;isﬁeboun,graphioqlly,ﬁTIq;thewparamagnotio region;fﬂﬁ'andrﬂ”’arO”” .

negative and constant in'magnitude up to approximately 275°k, AP lower|
temperatures and near the paremagnetic-antiferromsgnetic trsnsition
point, R; decreasss sharply, while Ry increases in sbaolute value. In
theirerromagnetio”region;ing”cbangea~aign twice; in the ssme region,
R3 changes sign once, but.in absolute value 1s equal to R,. The
thullum had a purlty[df 99.9% and a ratic Friei/ g2« =7.4 o In the
paramagnetic reglon, ox for thulium depends linsarly on ke induction
in the sample. At lower temperatyres and near the parsmagnetic - antie
ferromagnetic transition point, Ro rises sherply. Below this tempera- | - FNEE
ture the curves of the function ox(B) take on the form characteristic .
of ferromagnetics but, at induotion values of about 20 kilogauses,
there is a break in the curves and § more rapld increase in ex(B),
particularly marked at 20.} end 4.2°K, This bresk corresponds to the
sharp rise in the magnetization of thulium in fields of about 16 to 18
kilogauss at temperatures below approxiuwately 50°K, Graphic calcula-
tion givas»{gr thulium, in the paramagnetic region, a value of Hg =
-2,35 x 10~ ohm-cm/gausa, which corresponds to 0,8 el/atom. These
data agree well with earlier published values, Orig. art. has: § B
figureas, _ o : . '

'SUB CODE: MM,EM/ SUBM DATE: 2600t6l/ ORIG REF: 006/ OrH REF: 011
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AUTHOR: Palatnik, L. 8.; Fedorov, G. V.; Prokhvatilov, A. I.; = |
Fedorenko, A. A i > 3T |

- AP5027144

. ,‘/.alff L o . . . .
ORG: } 'kovy Polytechnic Institute im. V. I. Lenin (Khar'kovskiy
politekhnicheskly institut I vy, 5T ;

- TITLE: Mochanical propert eg of tggngg'égndehsates’ot_glnm;nnh;f"ff**fi“
AR O 9155 18" 1450 2]
Sggncgg Pizika metallov i metallovedeniye, v. 20, no. 4, 1965,
574-578 o _ ot

TOPIC TAGS: aluminum, condensation reaction, vacuum sublimation -1}' . -

ABSTRACT: The article is devoted to a study of aluminum’ Zaem ,

. condensates obtained by veporization of the metal from crucibdles
made of alundum and berylliug oxide. Aluminum and its alloys were
vaporized 1in a vacuum of 10°° mm Hg. The condensates were formed
on polished and caxefully cleaned open steel rings, located co=
axially with the crucible at a distance of 80 mm. A temperatiure
gradient of 50-550°C was created by heating one end of the ring
and cooling the other. The thickness of the condensate film was
approximately 40 microns. Vaporization of aluminum from alundum

1/2 - ,, ___UDO:539.23 + 546.261 |
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there was formed
crucible. In this, the amount
evaluated at from 8 to 10%.
temperature greater than 45
--18 formed in the orystsllineg

condensate (up to 330 kg/mm
opposite affect.
component alloy of aluminum,’copper,
conslderable strength (50-
condensates of
art. has: 1 formula, 3 figurga
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erueibles at 1200° was acgompanted by the
of the oruocible with the molten aluminum.
a solid solution 1.5 mm thick on the walls of the
of the alloying aluminum oxide was
It was found -
50,.”theﬁaluninuonxiderin the condensate
state of gamma aluainun oxide; at .- .-
Wlower”temperatures;.iu'an~amorphous'br'subdiapersad stata,
oxlde increases considerablg the wicrohardness of th aluminun
). ‘Annealing at o
Samples condensed at temperatures of 450-520
Condensates of a znulti-
magnesium,
d with aluminunp oxide, have
) and greater
aluminum obtained under analogous
and 1 tabls.

do not recrystallize during annealing.

and iron, based on aluminum reinforce

reaction of the naterial
At the end of 3~4 hours

that at a condensation

Aluminun
230-490° has the

nanganese, 8ilicon, -

ductility thap
conditions, Orig.
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Hall effeoct in terbium and thullium, Fis, met, i metalloved,
20 no.41508-511 0 '65, (MIRA 18:11)
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. AUTHORS: Palatnik, L. 8.5 Fedorov, G. V:; Bogatov, P. N. éf

'é;:on(}; Khar! kov Polytechnic Institute im. v. I. Lenin (Khar"kovskiy
v;'gpolitéﬁﬁnicheskiy fnstitut)

”'gTITiE: Investigation of the mechanicm of volume condensation of cd,
'2Zn, and Mg : ~7

U v . '
gSOUBCE: Fizika tverdogo tela, V. 8, no. 1, 1966, 36-40

;TOPIG TAGS: cadmium, zinc, magnesium, metal vapor deposition, vapor :
| condensatlon, vapor pressure

| ABSTRACT: The authors investigated the mechanism of volume condensa~i.
.'tion of Cd, Mg, and Zn 1in an atmosphere of an lnert gas. The experi-:
‘mental procedure was essentially the same a5 in an earller investiga-.
tion (FTT v. T, 2648, 1965). The condensates were examined with an

' optical microscope and an electron microscope Em-2, resolution 100 R),
‘and also by x~-ray analysis. The results show that, unlike earlier
. investigations by one of the authors (Palatnik, with N. T. Gladkikh
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! ACC NR: AP6003758 - B |

' FIT v, 4, 222, 1962), where the condensation occurred dircctly'rrdm‘ig .
i the vapor phase to the crystal phase, in the present studles, wgeré. -
the

. ‘the metal was evaporated by means of an arc and then cordensed : <
ndensation proceeded via an- ntermedlate 1iquid stage. -The dif- =7 1717 [N
: rence in the results 1is attributed to the fact that with increasing:—— - '

{ vapor densilty the critical temperature of the condensation increases,: '
. and since magnesium, cadmium, and zinc have very high vapor tenslions,: ‘o
' the critical condensatlon temperatures increase so much that 1t ean .
S exceed the melting temperature. This glves rise to a high degree of =

; supersaturation, causing the condensation to proceed via the 1liquid—
. gtage. The results confirm once more that whether a metal condenses -
via the 1liquid stage or directly from the vapor stage depends not
i only on the type of metal, but also on the condensation conditions.
Orig. art. has: 2 flgures.
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TITLE: Patterns of evaporation of alloysﬂ/
SOURCE s

Fizika metalioy i metallovedéniye, V.

TOPIC TAGS: évaporat:ion, lead conta
NG bismuth, msgngsium,_argon, temperaty

ABSTRACT: The 1nvestigat16n of ‘che
of interest in

t
_conpection with phe research into th
sation of metalaﬂ'gp-l}_l‘;v

21, no, 3, 1966, 409-413

ining alloy, cadmium containing ailoy, “'v-fﬁf
ra dependence, vapox condenﬂation, vapor pressuref -

wn Hg, washed with
4 £ argon (0.1-10 ™ Hg). The metal
um cxucibles with the aid of

" plchrome heaters, .
-ing powdery cond

i

I bhase analysia, poy unifo
{ Bate vas mixed with graphite
' drical recess ip

€ ¥as .evapora
d Pb-pg alloys wore

eévaporated at
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‘Te; of from 800 to 1300°C, condensation tehperature T

=3 mm Hg, Pindings; at T
‘8ince the vapor pressure of Sb ig
creasing T

2.1200°C ¢ the condensate

equalized
evaporated at argon pregsure 10
alloys, at PAr

tile component (zn) increases with increasing Tg

of the condensate is -the same ag that of the initial alloy can be esti- | = ? o
mated (by extrapolation) at 1500+100°C for Zn-Cd. By analogy,

= 170) we extrapolate Tev.cénd& - 220Q1200°c.
i

lieve that the greater {s’the fference in the

the higher is the.evgpo:e:ion temperature of condensate Tév cond, @t which the

condensate'g composition approaches that of the

rates of both components becpme(the Sane. Thus, Tev markedly

‘Card _ 2/3

= 800°C a marked salective evaporation of
roughly 3.5 times ag
vo however, the pp content of the condengates increases and for T . 2

40 ma Hg, T = 80°C and T v S AR
= 10 mm Hg, T, = 80°C and Ty = 500-1008%, In both alloy systems cd IERE -
is the more volatila component and thus is the firge to evaporste.

These experimonts give reason to be

= 80°C and argon Pressure pw | *
Sh takes place,
high as that of Pb., With in-

with that of the 1n1g¥§1 allo
of the Pb-pi System, where al- | ' ;|
the evaporation rates of the, | . [H
2 1200°C, 7n-Cd alloys were i
= 400-500°C, and Mg-cd o RO

vwhen T

The vapor pPressure a
content of the less volge R
ve Hence the temperature at which the 2

for cd-Mg (pcd/phg -

Vapor pressures|of alloy components

initial alley and the evapotation.
affacts the composition
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| of volume condenaatea. Aﬁ relatively low Toy

eharply different vapor Preseures,
sition from the initial alloys; as T

pheir condenuates differ
increaaes,

of alloys coutaining co-:zponents with

considerably in compos
this difference dimlnishes.

§ Orig. art. has: -6 figures, 1- ublei
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.Avmon;' Palatnik, L. .3 Yedorov Klyagiria, N, S.; Krivenko, R, A,y . . N .
| Dlvachenko, S, §.; Fyidlysndep , of technical sciences). 5”3, 2
ORG: none - Ty R ‘ ' I . ‘}‘3‘; e
‘lqtai gdvdera ,ﬁporization in argon’,p?‘ S
SOURCE: Alyuniniyevyye .pl&f.‘z ﬁo. 4, 1966, Zhlltoptochnyye ‘
(Heat-resistant and high~strength alloys), 202-207 ‘
TOPIC TAGS: metal powder, '
Aeomivom PowderR i
- |, ABSTRACT: Certain processes associa
| inert-gas atmosphere have been inves

TITLE: Obtéiﬁing h{ighly. dhpcrnd
1 vysokoprochnyye splavy | -

‘ultra fine powder, powde:'-:

PTA L ' . t 'v‘:,“f"“
prodqction R YRPoR Gbuo‘gm,,’,“: .

e Jee
-

oo, { . L
ted with the condensation of metal yapors in an - |-
tigated. It was found that in the argon atmo- | - N
takes place in a limited space-condensation zong/. -
[ [ th increasing vaporization rate and .-} -
inert-gas pressure, ~On an erimental, scale, ulfrafine povders of several metals - | -
Jvere obtained, - .The magges:l:s{'cadmiu‘ﬁ, and zind ‘powders had an average particle aizg| -~ K
of 0.001 mm; the particle aize of copper and aluminum powders was 0.00005. - The gizev | B
of copper and aluminum partiecles does not"hepena verygreatly on the variation in the| - 1
rate of vaporizatfon and the pressure of inert gas, ' Orig, att, has: 7 figures. [TDI R
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vas measured on the DRON-1 unit. It was shown that the physico-mechanical properties Nz
of the condensates ‘are a function both of bdlock recrystallization and of variation i
in relaxation of the crystal substructure. Orig. art. has: 2 figures. . '
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| AUTHOR:  Volkenshteyn, N. V.; Grigorova, I. K.; Fedorov, G. Ve

|oRG: Institute of Prysics of Metals, Acadeny of Bclences, SSSR (Institut fizikl
| 1lov Akademii nauk 886R) ' ‘

}|TITIE: On the ‘anisotropy of the Hall effect in g&donni\m?/7
;|SURCE: Zn eksper 1 teor f£iz, v. 50, no. 6, 1966, 1505-1509

TOPIC TAGS: gadolinium, Hall effect, x_nasnét:lc anisotropy, rare earth metal, magnetic

| structure, temperature dependence . . o » :
{ | ABSTRACT: To obtain sdditional information on the magnétic anisoté%x of rure-earth

» ‘the authors :lmres'l?iga.ted the Hall effect in single-crystal amples of gado=
un (p(292K)/p(k.2K) = '20) 4n the temperature interval .2 = 370K. The neasure-
ments were made with crystals cut in two mutually perpendiculex directions. In the
.| firgt the primary current was directed along the 8o axis and the magnetic fleld along
‘| theleo axis, and the Hall field was measured in the bg direction. For the second
.| gample the primary current was along &g, the magnetic field along bo, and the Hall
| £ie3@ along cg. The authors have published elsewhere the procedure used to measure
the: emf (FMM v. 2, 3TT) 1956) ‘and the data reduction procedure (FMM v. 10, 20,
1964}, The dependence of the Hall effect on the field in gadolinium exnibits notice= [—
able’anisotropy. The Hall emf at temperatures below the Curie point depends on the .
1ndq,§tion in the sample linearly, but the temperature at which the linearity begins

¥
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L™ .

Cardl /2

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R00041262‘0010-5"



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86-00513R000412620010-5

ki s AL ARTOSR

2L T EEEE T

- S TR R **1\177“91(m}/ err77;TI“‘**ﬁ(@)‘*i;u7JG; D —
ACCNr:  APO032474 SOURCE CODE:  UR/0056/66/051/003/0780/0785

)
AUTHOR; _ Volkenshteyn, N. V.; Grigorova, I. K.; Fedorov, G, V. 7

ORG: Metal Physlcs Institute, Academy of Sciences SSSR ( Institut
fiszf"meuallov ‘Akademii nauk SSSR)
.

ITITLE: Anisotropy of the Hall effect in dysprosium ‘7

SOURCE: Zhurnal eksperimentaltnoy 1 teoreticheskoy fiziki, v. &1,
no. 3’ 1966 780-785 .

TOPIC TAGS: Hall effect, dysprosium,dysprosium single crystal,
anisotropy, dyspx'osium anisotropy

ABSTRACT: The Hall effect is measured in single crystals of dysprosium-
(p{294K)/p(4.,2K) = 10) at temperatures bLetween 4,2 and 350K. An aniso=-
tropy of the field and temperature dependence of the Hall emf is found
in the temperature range of existence of the magnetic ordered structure.
An anisotropy of the Hall coefficient above the Neel temperature has :
also been observed. Orig. art., has: 5 figures. [Authors' abstract] | __
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Studying the vertical intensity profile of the electric field in

the lower atmosphers. Vest, LGU 8 "°'5’83“9_o .l ‘{?«im 12:7)

(Atmospheric elecdricity)
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SOV/124-57-5-5774
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 5, p 105 (USSR)

AUTHOR: Fedorov, G. Ye.
'_——__——-———-——__‘

TITLE: The Effect of Turbulent Mixing on the Potential Gradient of the Elec- "
trical Field of the Atmospheric Surface Layer (Vliyaniye turbulent-
nogo peremeshivaniya na napryazhennost' elektricheskogo polya v
prizemnom sloye atmosfery)

PERIODICAL: Uch, zap. Kirovskogo gos. ped. in-ta, 1954, Vol 1, Nr 8, pp 61-
66

ABSTRACT: A description is given of the results obtained from experiments con-
ducted by the author in the summer of 1952 for the investigation of -
the relationships existing between the profile of the vertical potential
gradient of the electrical field and the degree of turbulent mixing in
the atmospheric surface layer. A series of observations (43 in all)
were carried out, consisting of the potential gradient measurements
at levels of 1, 3, 5, 7, and 10 meters, polar-conductivity measure-
ments at the 1-m level, and observations of the gradient according
to which the eddy-diffusivity coefficient at the 1-m level was calcu-
Card 1/2 lated. Very close agreement was discovered between the values of
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SOV/124-57-5-5774
The Effect of Turbulent Mixing on the Potential Gradient of the Electrical (cont.)

the vertical-potential profile obtained by the measurements and those calculated
according to the theoretical formula of V. B. Milin (RZhMekh, 1954, abstract
3377). 1t is shown that the character of the potential-gradient profile varies in
accordance with the variation in the degree of turbulent mixing. Moreover, with
an increase in turbulent exchange there is a regular decrease of the absolute
values of the potential gradient of the electrical field of the atmospheric surface
layer. The results are illustrated by the inclusion of 7 nomograms. Bibliography:

8 references.
L. S. Gandin

Card 2/2
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Mechanical dlocking of circuit breakers with PS-10 drive and

dfsconnectors with PR-1 drive.  Energetik 5 no,6:21-22 Je '57.
{MLRA 10:7

{Blectric cutouts)
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80V/169-59-7-7159
Translation from: Referativnyy zhurnal,. Geofizika, 1959, Nr 7, p 100 (USSR)

vFedorovi G.Ye.:

- The Experience of Measuring the Conductivity of Air Near the

Earth Surface in Summer Time

PERTODICAL:

ABSTRACT:

Card 1/2
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- Y _
Uch. zap. Kirovskiy gos. ped. in-t, 1958, Nr 15, pp 66 - 72

The author expounds the results of measuring the conductivity
of air at altitudes of 0, 1, 2, 3m above the earth surface
with two Gerdien devices, The duration of expogsition in measuring
one polar conductivity varies in dependence on the atmosphere
conditions: when cloudiness exists, the conduciivity increases
with the altitudes; when the cloudiness decreases and the wind
increases, the oconductivity drops, Whenthe weather was cloud-
less and windless, a sharp inorease of conductivity at an altitude
of 1 m is observed, Basing on the comparison of the results of
measuring the conductivity with the density of light ions at the
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S0V/169-59-7-7159

The Experiénce of Measuring the Conduotiv’ity of Air Near the Earth Surface
in Summer Time

same altitudes, the author draws the conclusion that the obtained experimen- @

tal data indicate in the main correctly the variation cf the conductivity
with the altitude.

N.V. Krasnogorskaya
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Vate:; tanks built of bricks and clay, Sel!, stroi. 9 no,5:12
Ag 's54, (MIRA 13:2)

l.Fachal'nik otdela po stroitel'stvu v kolkhozakh Peskovekogo rayona

Balashovskoy oblasti.
(Tanks)
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TITLE:

PERIODICAL:

ABSTRACT:
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80V/27-59-4-10/28

dorov, I., Chief Technologist, and Sidorkin, V., Deputy
School Director

A Training Cround for the Overhead Network System

Professional'no-tekhnicheskoye obrazovaniye, 1959, Nr 4,
PP 15-16 (USSR)

During the beginning 7-Year Plan, huge main lines will have
to be electrified., The problem of expanding the training
of eleuiricians by the system of State Labor Reserves is,
therefore, ona of special significance. The author points

Yy trest elektrifikatsii zhe
porta (All-Union Installation Trust
of Railroads). The present ourricula, composed by the
Glavnoye upravleniye trudovykh rezervov (Main Administrate-
ion of Labor Reserves), provide that practical training in
the 2nd oclass take place every other day, which complicates
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S0V/27-59-4-10/28
A Training Ground for the Overhead Network System

training, Moreover, the electrical installation trains
perform their work at great distance from the school, which
means sending the students away for several months on prac-
tical training. This, and other difficulties, prompted the
schools to establish special training ‘roun’s .ith an over-
head network, The "Transelektromontazh" Trust in cooperat-
ion with the Zheleznodorozhnoye uchilishche Hr 6 Moskovskoy
oblasti (Railroad School Nr 6 of the Moscow Oblast') have
Planned a standard training ground for overhead networks.
It was built by the school and serves for carrying out
practical exercises on the basic themes of industrial train-
ing. Such a ground can be erected by every school at a
minimum cost. The article contains a plan of the training
ground and a specification of the anchor sections. There
are 2 tables and 1 diagram

"ASSOCIATION: Trest "Transelektromontazh” ("Transelektromontazh"‘Trustg,
Zhelemnodorozhnoye uchilishche Nr 6 (Moskovskaya oblast!

Card 2/2 (Railroad School Nr 6 - loscow Oblast!'),
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FmmoRoV, 1.
0V,

: .
A useful manual ("The study of machines in grades 8-10 of the
urban secondary sshaol® by M.A.%hidelev, Reviewed by I.Fed-ror).
Politekh,obush, no,8:87-89 Ag '57.- (MIRA 10:9)

1. Prepbdavatol' haahinove;loniya sredney shkoly No.80, Hovosi‘ni_rak.
(Mechanical engineering--Study and teaching) (Zhidelev, M.A,)

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5

S0, s G
g

» 7':7 1o - FEE | - o O EE
FEDOROVY, I, . . ..
. AT
™ Packings for the heat exchanger for the solution of monoethanolamine.

Ehol,tekh, 35 no.5:62 8«0 !58, (MIRA 11:11)
(Heat regenerators) (Packing (Mechanical enginesring))
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M H Tt

FEDOROV, I. and NIKITIN, N.

"BAIR 5P", published by the State Publishing House for Geographical Literaturs,
in Moscow 1953,

S0: TABCON, sum, of context, D-83950, 6 Oct 1954,

T SR I T

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5

SO YD T o

IV G R SV
e

o § s

L s e e G5 T AESE S e i dnDs A AT AP BE M i T A AR
e GG S TN I A

XHOKHIOV, A., dotsent; NAUCHIGIN, D., vetvrach;!ﬂﬂ_lﬂ._l_u rentgenotekhnik

Roentgensscopic control of neat products. ‘Hias.imiS?g!)l I1
n0.5:29-30 160, ‘ {MIRA 3.}

1. leningradskiy veterinarnyy institut (for Khokhlov).
2. Leningradskiy myasokombinat (for Fedorov).
.- (Meat inspection)
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T
-

FEDOROV, I.

Stretch to' strengthen. Znan. sila 37 no.1:20-22 Ja '62.
& (MIRA 1511)

~ (Prestressad concrete construction)
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FEDOROV, I.
limbien Sl S

. .
nStone" machine tools. Znan.-sila 37 no.619-11 Je 62

(MIRA 1519)

(bhéhinafy industry) (Reinforced conorete .constmotion)
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FEDOROV, I.A.
RS R pnc szl e .
| Selvage catohing device with photoalectric control

8:53-54 '5h,
no.8 53('5rex:ih machinery)

Pekst.prom, 14
(MEBA 7:10)
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LS Inakif and 8. A, P Avw, st platine (UK - -0
l;; 8. R.) No. “‘wﬂﬂi{“ - NagRht'l teacte with .00
i MeCN in the preseoce of NILCE to give i NI ORRCH, o .ot
L - CNCLY.11,0.  Funther replacement af Ot by MeUN ihoes N«®®
&, not mcur, The K salt of this compd. is sol in Hg); the - 11 Y}
. Y Rb, Cs, Agand [IUNH] ¢ salts are alinoat ineal K
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: 1
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seo , - .0 2 4 R el ltution by thiontsa ok plive.  No sutntitution ¥ .. :“" :'__“: P d
y : ) 1k ‘ Eod N}y occurred on bedling 110 with  NHUlhes g7 2
ol ime. Ol NHy (81 (ng the Dasis of the partial wedntity of 700
L} yigiyetime sompounds. V. Y. Lebwlinekif | NOp group and tonsubatutlon of JNO,, it 1s serhunitind .

1. A, Pred - Ann. seiene Ploting, Jusl, chim. yén, - T COMLINON ), the twa Nty grougs ate in
qv‘“’s'a‘m" y '('INR}("\ Humien ’N( of. “;‘a i, :‘i'?':ﬂltl‘:klm\ wit h'(\:iln':'!' fn each ul\n:! nn«‘ ate NM:;‘.:
I AP wati, et ke v 9 e i g el Lottt eent b et o e

* L, ' I3 . ] ] [{ T .
stymime (I’lh)'lddrd i -4 -tlons until shuost com. 'i(':smm'l)ll the trans inflienee of which fe greatep
pletely diwolved (datkred a-l:qﬂ.)l aftet milu:;'ldho sl (00 ‘hat of :NOM. | This ta contrastesd with the '_:_‘:
ywas Bltered, bolled down 10 1/ its vol., sud &t agula; {e{DHICll, where the otmervesd cqual, :rr\;‘l ‘::'l' .“":
ok lcr:h.nd:n' clll'o:‘“‘l' ltl-g;l;?n: c;ol;:( .:d ‘:uncu: mobitity "',:"’,;‘,'_"_:K";_‘] ,?",‘,,';' ‘W’ " mmaaiscal di-
.:;:‘ Pt was ":IM (h‘ HC 3:1, then ‘5: .3 td mmy:lk;'mm“ Ihid. 31-7. (1) "fllill“ ol
1-1.2'8. Drying at 100° resultedd in jncreasing Joss of wt. ‘mx".)_c"m, with 14-1.2 g DH., t.3 g, Nitee
(dcompe.) o darkeing, ters wat ket of WL 0, g a0l v 0 0 e s e

" . M ¢ . i o
warers - Anaiysis gave HHIECOCNON, Adrogen bite 15 508 R 07 T il v, ik, of K1
'(""':(‘:r""”“"‘."'m‘."“ (I.g)" ,ﬁ,"'h;";':’"  glves 8 ?u. ol greensyrllow m-unmlu‘r ny;'ul-n:"""
s = BiLA, 4400, N17A2 al ™ .h:‘l‘ 'le'rl'\".uir INIClly. A m-uml'.p_;-c.. foennd "m:llr:flu-lll«-
Rt ARk A ol i T T A 7 L T A R TR A W
T g et e, NI O30 1 Comapn” (HCBHNIIL A1, dram

S s S g A B s A1 U,
A 5 .90, s 4 o, . o = WL, Vélhs, o WRRT,
2 :o;oul"lﬁa;l :L“(ulmu{.. ",.':)‘:)n addn, c;l mnr.c lld 0.3 g. (D) From the win. of 0.3 ':nl ), ).\‘: ptﬂ;lr
i a0 e il S peh LR
] ﬁufr]:n‘m'fr ;lmrh’:'n::'&':{"‘"::mm ::v': (m) in 3 m). foe n»m' win., rvurn. [ '/'u: the v:: ,
HUDHCHUNOD L, Anragen  chlorebis(dimethyls - and cooling, gave 0.4 ol & ppi. anl)n(l A1
rimeireale 111 e ) ) Tt 1D Erof 1y b wi
i N v N ©C g u’ . D m o S .
pin Rl AR '“t' i ks (?!I.Chn‘& ‘n-’-"'m m‘l. I:l' HCI, st const. vol., sud evapn. to V/ythe
AT e il A T vol ve on conling 0.2 . of & ppt. conuting of yellow
y 'ﬁ'iu'h'?n.( ?);)(NC';i)I.hyd;ng,}u Ditl(nli&.bmlﬁri:w.m‘-; “am! octahedra, similar to nhmnm.cm i‘u.l n;: o
18 surotibicyondi)ividaie (111). roud or square oyl Identical with 1, belog, huach Tt LD Y T
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Unsmpound of Thedlum with dimetnyighmiwme VA
Loimdinahit and A sl ov Just. Nebiorn Pliiay )
Deugihh m‘t”" At e Taub bl o Newrg. Rdim .
Abad. Now 3.5.8.K, No. 21, 187 -63( 1 When
NH R (dm k) (ding the dimrthylglynainw radicul)
aoliy. was Daniledd with N1t “h s, the product was
hll.u‘hhlmﬂ.('l”.ﬂ Mgy, w NI the praslint
was u.luhmm‘).&'llu! i1 L, with NN e pront
Wl was NiLiR ulm.l.k‘l(’hnl. with thuausi, 1tk
ullu‘).L'lCS(l\H.) 1o » noaeictiolyte. ‘T CAE comples
wan boiled with lh'huma with dipplaceiorat of C1bat ne

1. Rimilarly with the CICNS amuples UNS s replaeni
. iy thuunre. At bhewh
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Separsilen of Iridism trom Rbodium l{‘mp

N. K. I'shenitsyn, burvy, and V. V.

Toveal, Nebt, “Iabing, °Y; 1

0683).— (In Rusian The rn-gnn.ml method
modification of the Gibbe methad (Chem. Newe, 18683,

7, 16v)). Rhin weciputated with N from ita bheaanitnite
solir, The precipitato s tanited, the Wth mlucsd in s cureent
of 1, st i 00 mind weighed. In the Gitrate Be i
onblized with HNQ, of ll': o the ;Luulnulmt state.
Then Ir in de either by the bromide-bromate method
(Muser aml Hackhofer, Noaotah., 1932, 88, 43 Met. Abs.
SJ. Inat, Mebals), 1932, 88, X0} or by the ll:("rﬂl“) methad.

1 the latter cann It precipitates as 8 black or hlneblack

hydroskle, A scheme for determining ™M, I\, Au, ith, amd
I7 in peveious-metal oncentrates is given.

A "
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Determioation of ruthentum in copper-nickel slimea.
~'N. K. Pshenitsyn aud 1, A. I‘«!«E’MM. Sehtora
Platiny § Dengibd Blagorod. "o Imu, Obihchel
Neoeg, Khim,, Abad, Nank § LR Nee 22,70 MR
~ Treat sample with bot 1075 HeS0, to teimove most of Cu
aml Nig temave Pl by tedling iu NHOAC Tanite, teeat
with HF to remuve 3i0y, amd fiuwe with KO wind KXO,
in a Ag crucible with sample 1, KOW 8, and KNO), 25
parts. Dissolve the fusion in HA aud filter. Fuse the
a residue again and proceed as before.  Fusc the 3ed time of
necessary, Combine filtrates anid re<biues (if any) and
heat with ale. to redie Ru.  Filler., wash, ignite ppt.
(Ru, B, Ir, Pt, Ag), reduce in a strears of H, and vl
_in COy. Treat with 1:3 HNO,, filter, and wash.  Ihe
iue contains Ru, I, snd [r.  Ash, filter, and fuw

- jprith 10 times of Na,COy in & Pt crucible at appeax.
reat fusion with o, HCL, beat, and filter.  Resblue con.

" Vealne 1e ancd pomsitly Ru, fuse again with Na Oy, dissolve,
Pl filter. Qumbloe filtrates, reduee with oo and Mg,
filter, wash, dry, ignite, reduce in H, amd cool m Co,.
The peoduct comspwises Ru poenibly contaminated by Pr.
Treat with {14 uqun regia, flter, wash, dry, adh, tilter,

- ignite, veduee in H, cool in COy, and weigh Ry, M.
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plex amines of rhodium with dimethyl-

. Inteaction of com,
yorimg, V. V. Lebedinakil % o Fedorov. _ [teest.

Morg Platiny { Drugibk Blagor,
ch(. Kh'-l.. AH. ank 5.3.5.R. No. 22 I&HW(INB).

4. 44, 10508, —NH I KRNH,Cl] 0.6 g., dimethyl-
||o:h\e (DMO)OB‘ .ll,O&Oml and coned. HC1 2.5 ml.

ol "th(l)M(n).CM

formet  yeiow ppt.
| L&M(NH.).(N(\)J g md DMG 1 boiled foe 1.5

Hy) gave 1-3.nu yellmv needles of a
lectrolyte Rh(lJ\lb);\ll.\l),l VAl [Rhe

N'Ha)a(NO;)al and DMG 3.4 g. each boilad for 10-12 hrs. 4

yielded the same compdd. as small yellow
prisms. Bollin be same quantities of triammino chlotide
lnd DMG yklﬁtd [ noud«:troly(e [RR{DMG),NULCH .-

{RhPy,CLIC1 0.3 and DMG 0.2 £. boild ig 50 ml,

ol H:‘) Jor 30-33 hrs.
oAl o tet'e s T

r4
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- T )

. L DoRov , L. 7 :

GRINBERS. A.d. (Leningrad); BABATEVA, 4,V.(Moscow); YATSIMIESKIY, K.B.
(Ivanovo); GOREMYKIN, V.1. {Moscov ); BOLIY, G.B. (Moscow); FIAL=-
KoV, Ya.A. (Kiyev); YAKSEIN, M.M. (Moscow); KEDROV, B.M. (Moscov);
GEL'MAN, A.D. (Moscov): FEDOROY, I.d. (Moscow ); MAESIMYUK, Ye.k.
(Leningrad): YOL'KENSETEFRE W ¥ (Esh tngrad); ZHDANOV, G.S. (Moscow);
PPITSYN, B.V. (Leningrad); 4BLOV, 4.V, (Kishinev); VOLSHTEYN, L.M.
(Dnepropetrovsk); TROITSKAYA, 4.D. (Xasan'); KIOCHKO, M.d. (Moscow);
BABAYEVA, A.V.; TRONBV, V.G. (Moscow): RUBINSHTEYN, A.M.(Moscow)
CHEENYAYEV, 1.1.; GRINBERG, A.A.; TANANAYRV, I.V.

Explanation of the transeffect. Isv,Sekt.plat.i blag.met. no.28:
56-126 '5k. (MIBA 7:9)

(Compounds, Complex) (Plat inum)
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Frdeged 1B

!‘lrm::; i Drug. ’}

Vﬁ)mpoﬂudsof
K’I!‘“-, Abnd, Nk

Pu!ornv Im. ;
» Naq
(]

{ 10645" ()_g‘]“)-—lhc lowing compeds. were fortie:
CH . NHskls Cd(CdI.(b‘H ),\f

H.(Nu.),):nn. C«\(C.H.(NH:) Jhls,  CATCAH
S0 H:Q, - T NH M CNS ), co‘c,u“ Lh-
(NOO)I' d ( HA(N“:}:):SO( H:0. l"‘Ct“u 1 s
- readily replaced either partially ar comple ely by (CHEIIE
NH;, or thiourea. Mol. elee. cond. and av. wi. of Jan i

detd.: the data indicated that Cd p it gl dic g

1! n 1i. \1 1. ot

- T— 1

H.0 were
nmlue dxd nat

[u.-m mhlc »omr-d: i
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.

FEDOROV, I.A.; ZATISHV, L.M.

c-m-r jatigatir : lenediamines,

oIty &tigating the thermal properties of cadmium pheny

- Zhur, n!fzrg. ¥him, 2 no,8:1812-1828 Ag 157, {(MIRA 1123)
(Cadmium compounds) (Phenylenediamine) (Thermal analysis)
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Card 1/3

SOV/76-4-4-1/44
Mikhail Mikhaylovich Yakshin Deceased

zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 4,
pp 705-708 (USSR)

M. M. Yakshin was born on September 23, 1891, in the

city of Belozersk in Vologodskaya oblast'. After the .
High-school (1908) he finished his University education

in 1915 in the vhysical-mathematical faculty of the University
of St. Petersburg Here he began his scientific :
caresi waoif e study . the hydrazine oxalates. In 1915

he began working in an explosives factory. In 1921 he ‘
became a member of the Komissiya po razvitiyu v RSFSR
kanifol'noy promyshlennosti (Commission for the

Development of the Resin Industry in the RSFSR). As

docent he was given the chair for agricultural chemistry

in 1930 and he gave lectures there on the production of
resin and turpentine while at the same time giving

lectures on qualitative and quantitative analysis at

the Voyenno-inzhenernoy akademii RKKA (Military Engineers
Academy RKKA) and other institutes of higher schools in

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5"



Mikhail Mikhaylovich Yaekshi (Deceased) 80V/78-4-4-1/44

Moscow. In 1935 he became a member of the Academy of
Sciences,USSR and worked in the Institut obshchey i
neorganicheskoy khimii im. N. $. Kurnakova (Institute
for General and Inorganic Chemistry imeni N. S. Kumakov),
division for the complex compounds of platinum. Here

he and Academician I. I. Chernyayev carried out
investigations on the reaction rates in the hydration

of various platinum complexes. In 1938 he became a
candidate of the chemical sciencecs and in 1940 he became
the first-ranking scientific co-worker. In 1944 he
successfully presented his dissertation "0 dielektricheskoy
postoyannoy nekotorykh kompleksnykh soyedineniy platiny"
(Concerning the Dielectric Constants of Several Complex
Compounds of Platinum"). Mikhail Mikhaylovich Yakshin
first introduced into the chemistry of the complex
compounds the concept of "coordinative refraction".

The nature of the water in the crystalline complex
compounds of platinum and the meaning of the atomic
polarization in particular platinum compounds was
investigated by him. He held several kinds of teaching
positions. He was a member of the board of editors for
the periodical "Izvestiya Sektora platiny i drugikh
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" Mikhail Mikhaylovich Yakshi (Deceased) 80V/78-4-4-1/44

blagorodnykh metallov" (" News of Fiatinum

and Other Noble Metals"). ¢ 1fst o1 Lis scientitic
works is given. Mikhail Mikhaylovich Yakshin died on
July 5, 1958, after a severe illness. There isg 1 figure.
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SHEVCHENKO, V.B.; FEDOROV, I.A.; AGUREYEV, Yu.P.

[Temperature effect on the extraction of the nitrates of
uranyl, plutonium, and nitric acid with tributyl

phosphate] Vliianie temperatury na ekstraktsiiu tributil-

fosfatom nitratov uranila, plutoniia i azotnoi kisloty.
Moskva, Glav. upr. po ispol’ zovaniiu etomnoi enmergii,
(MIRA 17:1)

1960. 19 p. :
(Uranyl nitrate) (Plutonium nitrates)

(Butyl phqsphates)
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AUTHORS: Shevchenko, V.B.} Fedorov, I.A.

TITLE: Effect of the temperature on the extraction of uranyl-, plutonium-,
ruthenium-, and zirconium-nitrates with tributyl phosphate

PERIODICAL: Radiokhimiya, v. 2, no. 1, 1960, 6 - 12

TEXT¢ In the present paper an attempt was made to determine basic cordi-
tions concerning the temperature effect on tributylphosphate (TBP) extraction of
uranyl-, plutonium-, ruthenium-, or zirconium-nitrate. Literature data regarding
this problem are incomplete or not systematic. Nevertheless the knowldge of the
temperature effect on extraction is important for the separation of uranium and
plutonium from fission produots. The present experiments were carried out with
initial solutions of uranyl nitrate in concentrations of 0.0l, 0.2 and 0.8 M,
while solutions with other elements contained just tracer amounts of these. The
tributylphosphate concentration varied from 0.3 to 3.67 M, using as diluent a
mixture of saturates hydrocarbons (boiling at 182 - 222°C). During the extral-
tion the temperature was kept with an accuracy of * 0.1°C at 5, 10, 20, 30, 40,
60, or 80°C. Initial volumes of 10 - 20 ml were used, equilibrium was reached in
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5 =10 min, and the samples were allowed to stand for 30 - 40 min (with 3.67 M
TBP for several hours). The acidity of the initial solutions was determined by
potentiometry, uranium was determined by gravimetry (or colorimetry with Na-di-
ethyl dithiocarbamate), while 2r, Ru, and Pu were determined by radiometry. The
distribution coefficient Kp was calculated from the ratio (Co/Caq) of the concen-
tration in the organic and aqueous phase. Experimental data (Pig. 1) demonstrate
that with increasing temperature the distribution coefficient for HNO3 betwsen
water and 1.43 M TBP decreases. By increasing HNO, concentration a decrease in Jx/
the effect of the temperature on can be observed. Thus an increase from 5°C
to 80°C decreases twice for extractions from 0.5 N HNO; solutions, 1.7 times
for 1.72 N HNO3, and 1.3 times for 3 N HNO3 solutions. Apparently, constancy of
K [observed by B. Weaver et nl, Ref. 5: J. Am. Chem. Soc., 75, 16, 3043
155??33 with changing temperature is valid only for lower acidities {from 5 N
HNO3). With increasing concentration of uranyl nitrate in TBP the effect of tem-
perature on the extraction decreases., Thus Kp UO0a(NO3), for extraction of an in-

itial solution containing 0.21 M uranium in 1.7 HNO3 is at 5°C 2.1 times greater
than at 80°C using 1.47 M TBP as extractant, while using 0.36 M TBP the value
changes 1.6 times. Extractions from 0.0l M uranium solutions are even more sen-
sitive for changes in temperature. The curves for the dependence of log Kp on
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1/T (Pigs. 2, 3) demonstrate that the extraction of uranyl nitrate with THP oceurs
according to the Van't Hoff ‘equation. The reaction is isothermal and controls
principally the decrease of the distribution coefficient of uranium with temper-.
ature. The temperature effect of plutonium on extraction was investigated in
solutions containing and not containing uranium. The distribution coefficient of
Pu™ increases with temperature from 10 to 40°C (Fig. 4) and drops then with a
further temperature increase. Solutions with an initial HN03 concentration of
0.5 N (not containing uranium) show that extractability of Pa'* decreases contin-
uously with inoreasing temperature (Fig. 4, curve 1). The effect of acidity on
the change of the distribution coefficient with temperature interval from 10 -
4OOC and 1s not so evident between 40 - 800°¢, The present authors discuss state-
ments of some other investigators (Ref. 8: D.W. Okendi, J. Chem. Soc., 3358
(1256); Ref. 9: 0. Seaborg, J.Katz, Actinides, N.N.E.S.; Ref. 10: H.H. Ander-
son,  The Transuraniuf Elements, 2, 964 (1949); Ref. 11: J.A. Brothers, R.G.
Hart, W.C. Mathers, {§. Inorg, Nucl. Chem., 7, 85 (1958)] concerning the state of
plutonium in solutiods and assume the following equilibrium in solutions with an
acldity between 0.5 §nd 4§ N ﬁN03:

e s 3 e

e i, .. .
T : ““"‘!‘ﬁ%'w sk o O
. . 4 i . -

s t Putt 32 Pu(NO,J*+ 2 Pu(NOyt 55 PuiNOJt 22
1 j T2 PU(NOS), 32 Pu(NOy)y 22 Pu(NO,)i~

| cara 3/8 : . HBuNOs
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With increasing acid_ity‘the amount of Pu(N03)§ increases. Supposing the whole
equilibrium system is exothermic [a.cc rding to Ref. 12: R.E. Connick, W.H. McVey,

J. Am. Chem. Soc., 71, 3182 (1949) Pu** + NO3 —> Pu(N0g)3* 1s exothermic] the

present authors consider that the increasing number of nitrate groups in the plu-

tonium nitrate complex is an exothermic process. The observed dependence of the
extrachability of plutonium on the femperature could thus be explained the ef-

feot of prinoipally two factors: .1) the shift of the equilibrium of Pu™ nitrate
complexes in aqueous solutions with increasing temperature, and 2) the exothermic
formation of the Pu(NO )4 + 2 TBP complexes, which can be extracted into the or-

ganic phase. In solutions with an acidity above 1.TN HN03 the first factor pre- .
vails until 40°C, while above 40°C the second factor is predominant. The contin- X :
uous decrease of Kp with increasing temperature in solutions with an acidity be- e
low 0.5 N HNO3 is to be explained by the summary effect of both factors. Extract-
ability of zirconium nitratesdecreases with increasing temperature (Fig. 5) be-

tween 10 and-30°C. Above 30°C the extractability increases with temperature.

The effect of temperature is more pronounced in solutions at lower HN03 concentra-

tion. Discussing the state of zirconium in the.present investigations the autlors
assume, based on observations in sulfate complexes of zirconium [Ref. 1b:. W.B.
Blumenthal, Ind. Eng. Chem., 46, 528 (1954)], that with increasing temperature the
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equilibrium between nitrate and basic zirconium salts shifts towards the forma-

tion of the latter. Thus the amount of extractable nitrate complexes decreases

and accordingly also the extractability of zirconium. Increase in zirconium ex-
tractability above 30°C can be explained by the effact of some other factors, )
like an increase in the solubility of the zirconium solvate complex, and increas-

ing ooncentration of dibutyl phosphate. Extractability of ruthenium decreases

with increasing temperature (P1g. 6). The existence of the following equilibri ~

um is assumed by D.M. Fletcher and P.S. Martin, Chemistry of Nuclear Fuels: ‘

' [MO(N%)E(HQO)z]‘:’[R“NO(N°3)2°H(H20)2]:-'[R“N0.(N03)(OH)Q(Hgo)a]- The trini-
P.

trate complex is easily extractable, With increasing temperature equilibrium

shifts towards the formation of the difficultly extractable di- and mono-hydrate X
complexes. Thus extractablity of ruthenium decreases. The maintenance of def-
inite temperature conditions in each step of the extraction process of nuclear S
fuels can improve the separation of uranium and plutonium from fission products.
There are 6 figures and 18 references: 1 Soviet and 17 non-Soviet.

SUBMITTED: May 20, 1959
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